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Abstract The paper is going to use the WIOD to analyse the structure, extent and
evolution of production processes outsourcing in Italy and Germany from 1995 to
2011 by means of global vertically integrated sectors, in order to single out and com-
pare the different sources of gains/losses in competitiveness.
Secondly, global vertically integrated sectors are going to be employed to get a
measure of labour productivity changes in the two countries.
By comparing the trends of these two sets of indicators, it is possible to shed
light on the evolution of international competitiveness in the two countries, to assess
the extent to which competitiveness gains/losses are associated to actual productivity
increases/decreases and to what extent they are simply due to a different geographical
allocation of production stages.
Keywords
1 Introduction
Multi-sectoral structures emerge as the natural analytical setting to analyse the con-
nection between activity levels, trade patterns and income and production interdepen-
dencies between (European) economies. Several insights from Regional Input-Output
Analysis (Leontief, 1953; Leontief and Strout, 1963) can be re-oriented towards the
study of inter-national inter-industry networks of commodity and money flows. In
this respect, early explicit attempts at exploiting multi-regional Input-Output models
in order to study European integration and interdependence (Rampa, 1986; Rampa
and Lanza, 1988; Rampa and Bertoletti, 1990) can be brought to the fore thanks to
the availability of new datasets—such as the World Input-Output Database—WIOD
(Timmer, 2012)—and new computing techniques.
In fact, such earlier attempts have been embedded, to a certain extent, in the liter-
ature on vertical specialisation of production—(triggered by Hummels and Yi, 2001)
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and international transmission of business cycles (see for example Ayhan Kose and
Yi, 2001; Johnson, 2012). Indeed, the interaction of these two areas for the study of
some of the effects of the ‘Global Recession’ has been recently addressed by Bems,
Johnson and Yi (Bems, Johnson, and Yi, 2010, 2011).
Moreover, the consequences of the crisis upon income, wages and employment
rendered apparent the connections between trade and value added components of
national economies. Exploring this issue recently gave rise to a growing strand of
literature on trade in value added and global value chains (Johnson and Noguera,
2012; Wang et al, 2009; Koopman et al, 2010).
Different decomposition techniques have been adopted to uncover the contribu-
tion of factors and regions to aggregate indicators of vertical specialisation (Meng
and Inomata, 2009; Meng et al, 2011), exploiting the analytical advantages of an
international Input-Output framework.
The present paper aims at exploring a relevant, and very much debated, feature of
international trade performance of different countries—the dynamics of productivity—
in the light of the above mentioned phenomenon, i.e. international fragmentation of
production chains. The analysis is carried out in terms of vertically integrated (na-
tional and international) sectors (see Pasinetti, 1973).
It is a quite common belief, or purported opinion, that Germany’s high trade sur-
pluses, sustaining its GDP growth notwithstanding the European crisis, are due to
its higher competitiveness in the production and export of high value added prod-
ucts. According to this argument, such a higher competitiveness is the consequence
of higher productivity growth, in turn made possible by a more flexible labour mar-
ket than the Italian one. The conclusion is drawn that Italy should follow Germany’s
example and implement the corresponding ‘structural reforms’.
In particular, reference is made to the set of new regulations proposed by the so
called Hartz Commission, which were implemented between 2003 and 2005, with the
objective of improving the efficiency of the German labour market. Current political
debate in Italy is actually dominated by this kind of claims; the argument is that
more flexibility is going to improve labour productivity and therefore to increase the
international competitiveness of Italian firms—and thus exports—and attract foreign
direct investments.
An obvious set of question therefore arises. First of all, is it true that German
labour productivity strongly increased after the introduction of the Hartz reforms?
Moreover, is it true that labour productivity in Germany increased more than in Italy,
and if so, in which sectors? Is there any relationship between increased labour pro-
ductivity and and increasing trade surpluses?
Usually, answers to these questions are based on a definition of labour produc-
tivity growth as changes in unit labour costs. This definition is inappropriate for a
number of reasons.
First of all, changes in unit labour costs are not a measure of the extent of technical
progress, but they also involve institutional factors like taxes and income distribution.
Secondly, it must be stressed that changes in labour productivity are an intrin-
sically sectoral phenomenon, which cannot be reliably analysed from an aggregated
point of view. Moreover, aggregated measures—even if computed at constant prices—
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cannot avoid incorporating the effect of price changes via the changing composition
of GDP itself.
Finally, productivity changes are of course induced by technical progress, not
only in the form of technological innovations, but also, and most of all, of improved
division of labour. Therefore, the fact cannot be denied that such a division of labour
takes place not only within each single country, but across national borders too.
Hence, in order to provide a consistent analysis of productivity changes, it is neces-
sary to take into account changes in the quantity of total—both national and foreign—
labour embodied in each item of final demand.
The present paper is organised as follows. Section 2 provides an overview of the
structure of Italian and German imports and exports, and their evolution through time.
Section 3 presents a set of indicators to evaluate the performance of both national and
international labour productivity, in order to assess the role played by off-shoring,
i.e. by the displacement of production stages outside the national borders. In Section
4, a set of standard indicators of off-shoring are computed for both countries, for the
time period 1995-2008. Section 5 provides some concluding remarks, and Appendix
A details the empirical methodology for the computation of all the above mentioned
indicators.
2 Overview: Italian and German imports and exports
Italy and Germany are often compared as to their external trade performance, in or-
der to single out the structural differences and the corresponding determinants. As
stated in the Introduction, it is often argued that Germany’s better performance is due
to a higher competitiveness, in turn triggered by a better productivity dynamics. Be-
fore going into the details of these issues, a few words are worth being spent on the
structure of Italy’s and Germany’s exports and imports during the period 1995-2011.1
Table 1 shows the evolution of exports—disaggregated by activity group—and
real wages from 1995 to 2011 for both Italy and Germany. We can immediately see
by looking at the first column of the Table that German exports underwent a sharp
increase in 2003 and 2004; the same pattern characterised Italian exports.
Overall, German exports grew more than Italian over the period considered (+177.4%
versus +125.9%); the same pattern emerges by looking at the decomposition by ac-
tivity, revealing that—with the exception of the industries in the minengy group—in
all sectors Germany over-performed Italy in terms of exports growth. The two indus-
tries groups in which Italy’s performance was closer to Germany’s are the medtech
(+157.0% versus +194.0%) and the hitech (+133.7% versus +150.2%) ones.
The most impressive figure emerging from Table 1 is the huge increase of German
exports as a proportion of Gdp: starting from 24.8% in 1996—almost the same level
as in Italy: 24.7%—the corresponding proportion was 48.2% in 2008, right before
the ‘big recession’ (28.5% in Italy) and 50.6% in 2011 (28.8% in Italy). Moreover,
it clearly appears that the increase in the export-to-Gdp ratio started increasing faster
since 2005.
1 The classification is shown in Table 12.
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Table 1: Exports and real wages, Italy and Germany (1996-2011)
Italy
Total (E) const agro minengy lowtech medtech hitech vehicles tertiary E/Y
(1)
1996 7.6 4.3 2.9 18.8 7.1 3.1 9.5 6.4 9.1 24.7
1997 -3.7 4.8 -6.0 4.1 -5.6 -3.7 -4.0 -5.4 0.5 25.2
1998 2.0 25.7 0.4 -13.2 0.1 2.5 1.7 14.2 0.1 25.2
1999 -4.2 -38.2 -2.1 -0.5 -4.6 -6.5 -2.4 -4.7 -4.4 24.3
2000 1.6 -14.5 -9.2 41.5 -0.3 1.4 2.3 4.5 -1.0 26.8
2001 2.5 1.9 7.0 -5.3 2.2 -0.8 2.8 -4.9 10.9 26.9
2002 4.0 7.4 3.2 -3.6 3.8 5.9 3.4 11.7 0.5 25.5
2003 17.9 27.1 20.7 36.8 14.3 21.5 18.4 15.4 18.1 24.4
2004 18.7 35.9 4.4 24.4 12.2 28.8 18.3 17.6 21.0 25.2
2005 5.7 11.7 8.0 50.1 1.3 7.3 5.6 0.6 6.5 25.9
2006 12.5 6.8 7.2 15.7 8.1 19.1 10.9 16.1 12.8 27.6
2007 19.3 17.1 23.5 27.6 15.9 21.5 19.9 26.0 14.6 28.9
2008 7.9 1.3 16.0 27.8 7.5 8.2 8.3 6.5 3.1 28.5
2009 -24.6 -18.6 -19.2 -41.6 -20.9 -32.5 -23.4 -30.6 -14.9 23.7
2010 9.9 1.3 15.1 44.2 6.9 14.4 8.5 10.9 4.8 26.6
2011 16.0 6.1 9.0 18.6 14.9 24.9 16.2 11.1 11.0 28.8
Total 125.9 69.7 102.2 563.5 73.3 157.0 133.7 120.8 132.6 4.1
Germany
Total (E) const agro minengy lowtech medtech hitech vehicles tertiary E/Y
(1)
1996 0.1 -10.4 -3.2 -0.5 -1.3 -2.1 0.1 3.0 5.1 24.8
1997 -2.1 -20.4 -5.5 -6.7 -3.5 -3.4 -2.1 0.5 -1.1 27.4
1998 5.8 11.1 10.0 -5.8 5.4 2.9 3.8 12.7 3.5 28.6
1999 -0.5 63.8 -2.2 6.0 -2.1 -4.7 -1.1 4.1 1.9 29.4
2000 1.5 -11.0 10.1 45.1 1.2 3.9 1.1 -1.9 10.5 33.4
2001 3.1 27.8 -5.5 4.4 1.4 1.4 1.4 8.7 5.8 34.8
2002 8.1 -10.8 5.8 30.5 9.1 8.8 4.8 10.9 19.9 35.7
2003 22.4 6.3 15.7 35.0 23.3 22.3 21.9 21.8 8.8 35.7
2004 20.0 9.2 12.9 34.4 16.7 27.1 21.3 14.2 21.1 38.5
2005 8.5 19.6 13.0 27.0 8.0 9.9 7.5 7.0 10.8 41.3
2006 14.7 5.6 11.0 31.5 11.7 24.0 13.7 9.5 16.5 45.5
2007 19.7 16.0 25.2 3.2 21.1 22.1 19.9 19.8 22.1 47.2
2008 10.5 19.1 24.7 22.4 12.4 10.3 12.1 4.0 11.9 48.2
2009 -26.4 6.1 -16.2 -30.4 -17.6 -31.0 -24.7 -31.6 -9.4 42.5
2010 11.5 -5.3 5.9 -2.4 2.2 17.8 9.9 20.4 0.9 47.6
2011 16.6 4.5 19.3 21.2 11.2 19.4 14.9 20.8 5.7 50.6
Total 177.4 179.9 193.1 476.6 143.4 194.0 150.2 190.5 245.0 25.8
Legend (1) % rate of change; E Total exports at current prices; Y Gdp at current prices
Source Own computations based on WIOD and AMECO
In order to go deeper into the issue of our interest, it is necessary Table 2 re-
ports the composition of Italian and German exports and imports by technological
classification of the industries of origin.
As can be seen from the Table, the industries that export the most both in Italy and
in Germany are those in the hi-tech group, representing in 2011 the 32.5% of exports
in the case of Italy, and the 37.0% in the case of Germany. It is interesting to notice
that while in Italy such proportion sightly increased from 1995 to 2011, in Germany it
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Table 2: Composition of Exports/Imports by technological classification of industries
of origin, Italy and Germany
Exports
Italy Germany
1995 2000 2008 2011 1995 2000 2008 2011
agro 1.6 1.3 1.3 1.4 agro 0.9 0.9 0.8 0.9
const 0.3 0.2 0.3 0.2 const 0.3 0.4 0.3 0.3
minengy 1.5 2.3 4.3 4.5 minengy 1.5 1.9 3.6 3.1
low 26.4 24.7 20.1 20.3 low 13.8 12.9 12.4 12.1
med 15.3 14.3 17.3 17.4 med 14.2 12.9 14.9 15.1
hi 31.4 32.6 32.4 32.5 hi 41.1 39.3 37.4 37.0
vehicles 8.7 9.6 9.5 8.5 vehicles 18.6 20.9 18.8 19.5
tertiary 14.8 14.9 14.8 15.2 tertiary 9.6 10.9 11.8 11.9
Total 100.0 100.0 100.0 100.0 Total 100.0 100.0 100.0 100.0
Imports
Italy Germany
1995 2000 2008 2011 1995 2000 2008 2011
agro 4.5 3.2 2.6 2.9 agro 4.3 3.1 2.7 3.3
const 0.4 0.2 0.3 0.3 const 0.9 0.7 0.5 0.5
minengy 8.2 11.2 16.2 19.0 minengy 5.7 8.0 13.0 7.0
low 19.6 16.8 15.4 15.5 low 21.5 17.8 14.1 15.3
med 14.0 11.9 13.6 12.3 med 13.4 11.8 14.5 15.7
hi 28.6 29.0 24.9 24.9 hi 29.5 31.0 29.2 32.2
vehicles 9.2 11.6 10.3 8.1 vehicles 10.9 12.1 11.6 12.3
tertiary 15.5 16.2 16.7 17.0 tertiary 13.8 15.4 14.5 13.7
Total 100.0 100.0 100.0 100.0 Total 100.0 100.0 100.0 100.0
Source Own computations based on WIOD
sharply decreased, with an overall loss of almost 4 p.p. While the differences between
the two countries are small in the medium-tech sector, they become relevant in the
case of low-tech and vehicles industries, the former being the second exporting group
for Italy and the latter for Germany. This difference is showing that the production
and delivery of cars industries play in Germany a symmetrical role to that played in
Italy by the textile and food processing sectors.
Table 2 also shows that the highest proportion of imports consists, both in Italy
and Germany, of the products of hi-tech industries—in 2011, the 24.9% of the total in
Italy and the 32.2% in Germany. Such proportion decreased in Italy since 1995, while
increased in Germany. The greatest difference between the two countries is given by
energetic imports, which represent the 19% of Italian imports and only the 7% of
Germany’s.
The composition of international trade for the two countries is inspected in some
more detail in Tables 3 and 4.2
Table 3 shows that in 2008 the 32.5% of Italian hi-tech exports consisted of fi-
nal goods for fixed capital formation, the corresponding proportion being 27.2% in
Germany, while the 19.6% consisted in intermediates for other countries hi-tech in-
dustries, versus the 24.0% in Germany. In both cases, the proportion of exports to
fixed capital formation decreased from 1995 to 2008, while that of exports of inter-
2 In what follows, we will concentrate on the years from 1995 to 2008, for which both current and
constant prices data are available.
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mediates to other countries’ hi-tech industries increased. In both countries, the great
majority of commodities exported as final consumption goods are produced by the
low-tech-group industries. As to the Transport equipment industry, in both countries
exports mainly consist of final consumption commodities, both for consumption and
for capital formation, and of intermediates for the same activities in other countries,
i.e. components to be assembled elsewhere.
Turning to imports, Table 4 shows that in 2008 the 27.8% of German hi-tech
imports consisted of intermediates for hi-tech industries and the 23% of fixed capi-
tal formation; in Italy the situation was the opposite, with 22.2% of hi-tech imports
consisting of intermediates for the hi-tech activities and the 27.3% of fixed capital.
Moreover, the most apparent difference in the imports structure of Italy and Germany
concerns the energetic sector: while the 77.4% of Italy’s imports consist of intermedi-
ates for the production of energy itself, and only the 6.4% goes to final consumption,
in Germany the corresponding proportions are 37.9% and 25.1%. The second most
relevant difference concerns the imports of products of the vehicles industry: while
Italy mainly imports for final consumption purposes, Germany’s imports mainly con-
sist of intermediates for the automobile industries itself—presumably in the form of
components produced elsewhere and then assembled within the borders.
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Table 5: Evolution of national vertically integrated labour productivity, Italy and Ger-
many (1995-2007). Yearly averages
Italy Germany
95-98 98-01 01-04 04-07 95-07 95-98 98-01 01-04 04-07 95-07
lowtech
Food 3.9 2.9 1.9 1.3 2.5 2.3 2.9 1.5 2.9 2.4
Leather 0.7 2.7 -0.4 1.7 1.2 3.1 3.1 3.3 4.8 3.6
Manufacturing nec 1.0 2.2 0.1 1.2 1.1 3.6 2.4 1.6 3.4 2.7
Paper, Printing 2.8 1.8 0.9 1.2 1.7 3.2 4.1 2.4 3.9 3.4
Textiles 2.1 3.5 -0.6 1.7 1.7 4.3 3.3 3.7 5.4 4.2
Wood 3.8 5.3 -0.2 1.7 2.6 4.3 3.3 2.4 2.0 3.0
medtech
Basic, Fabr.Metal 1.7 2.6 0.1 0.8 1.3 3.9 3.0 1.7 3.2 3.0
Non-Metal Mineral nec 1.5 1.8 0.7 0.2 1.1 2.7 2.1 3.2 2.6 2.7
Rubber and Plastics 2.5 1.2 2.2 0.4 1.6 3.9 1.4 3.7 3.5 3.1
hitech
Chemicals 3.5 1.0 2.3 0.7 1.9 4.7 3.7 2.5 3.2 3.5
Machinery nec 0.3 2.1 1.2 1.7 1.3 3.8 2.3 1.6 5.1 3.2
Optical Equipm. 1.7 2.9 2.0 0.8 1.9 5.1 5.1 6.1 11.0 6.8
vehicles
Transport Equipm. 2.0 2.5 0.2 1.4 1.5 4.3 2.1 2.9 5.9 3.8
Source Own computations based on WIOD
3 Changes in vertically integrated labour composition and productivity
As stated in the Introduction, Germany’s high trade surpluses are often explained
by the dynamics of its labour productivity, growing faster than in other countries,
and especially Italy, also due to the flexibilisation of its labour market which was
introduced in the first half of the last decade. The obvious question therefore arises of
whether productivity in Germany actually increased more than in Italy, and in which
sectors.
The issue can be looked at from different perspectives, since the complexity of
production structures, within—but most of all across—national borders considerably
increased over the period under analysis.
To begin with, Table 5 shows the evolution through time of (national) vertically
integrated labour productivity in both Italy and Germany for all manufacturing sec-
tors. Even without considering 2008—when the crisis made productivity to decrease
due to the sharp decline in output—the difference between Italian and German pro-
ductivity performance is apparent: German productivity increased much more, on
average and over the whole period, in all manufacturing sectors with the exception of
Food. In particular, Italian productivity growth started to decline from 2001 onwards,
while Germany’s performance has been positive over the whole period. After the in-
troduction of the Hartz reforms, in the period 2004-2007, national labour productivity
actually grew faster than before, on average, in almost all sectors, with the exception
of Wood, Non-Metal Mineral nec, and Rubber and Plastics.
However, looking at the evolution of (national) labour productivity only can be
misleading in evaluating a country’s performance; in order to have a complete pic-
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Table 6: Labour productivity and employment dynamics, Italy and Germany (1996-
2007)
% > 0, rE > 0 % > 0, rE < 0 % < 0, rE > 0 % < 0, rE < 0
ITA DEU ITA DEU ITA DEU ITA DEU
lowtech
Food 4 4 6 8 1 0 1 0
Leather 2 3 5 7 1 0 4 2
Manufacturing nec 4 8 2 2 1 1 5 1
Paper, Printing 4 3 7 7 0 0 1 2
Textiles 1 0 8 12 0 0 3 0
Wood 5 1 6 9 0 2 1 0
medtech
Basic, Fabr.Metal 9 3 1 9 1 0 1 0
Non-Metal Mineral nec 4 1 5 10 2 1 1 0
Rubber and Plastics 5 5 6 6 1 1 0 0
hitech
Chemicals 4 1 6 11 1 0 1 0
Machinery nec 7 6 0 5 4 1 1 0
Optical Equipm. 8 3 2 8 1 1 1 0
vehicles
Transport Equipm. 4 8 4 4 1 0 3 0
Legend % rate of change of labour productivity. rE rate of change of employment
Source Own computations based on WIOD
ture, it is important to observe the evolution of employment too. In fact, productivity
increases can be coupled with either increasing or decreasing employment levels; in
the second case, productivity increases might cover phenomena of labour expulsion,
which can in turn be due to the fact that the sector under analysis is a declining one, or
that processes with above-average labour-intensity are being outsourced. In the same
way, productivity reductions can be accompanied by either increasing or decreasing
employment. While in the second case we clearly are in front of a lagging sector, in
the former we might observe the outcome of an expanding activity which might lead
to following productivity increases.
In order to assess this phenomenon, Table 6 reports, for each country and manu-
facturing sector, the number of periods in which each of the four possible combina-
tions of productivity/employment dynamics did prevail.
Productivity and employment growth was a more frequent pattern in Italy than in
Germany, for all manufacturing sectors with the exception of Transport Equipment,
Manufacturing nec and Rubber and plastics. In particular, the sectors Basic and Fab-
ricated Metal (9 vs 3 periods), Optical Equipment (8 vs 3 periods) and Machinery nec
(7 vs 6 periods) have been particularly dynamic in Italy. In Germany all sectors—with
the exception of Manufacturing nec, Machinery nec and Transport Equipment—show
as the most common pattern the pair increasing productivity/decreasing employment.
These results suggest that German productivity might have been increasing more
than in Italy not only—or not always—due to technological change, but rather to a
modification of its international division of labour. This interpretation may be tested
by inspection of Table 7, showing the dynamics of international vertically integrated
labour productivity. In other words, for each item of final demand, we are computing
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Table 7: Evolution of international vertically integrated labour productivity, Italy and
Germany (1995-2007). Yearly averages
Italy Germany
95-98 98-01 01-04 04-07 95-07 95-98 98-01 01-04 04-07 95-07
lowtech
Food 3.3 5.3 -0.1 1.8 2.6 -1.3 5.1 0.2 2.1 1.5
Leather 1.8 0.2 -0.6 0.8 0.5 3.0 0.7 -8.3 1.6 -0.9
Manufacturing nec -0.3 2.8 -1.7 0.7 0.4 2.3 1.7 -2.7 2.8 1.0
Paper, Printing 3.5 2.1 0.3 1.0 1.7 2.9 2.0 1.3 2.9 2.3
Textiles 1.6 1.4 -2.6 1.6 0.5 1.2 3.1 -5.5 1.8 0.1
Wood 1.6 6.6 -2.5 2.1 1.9 1.7 3.8 0.1 0.3 1.5
medtech
Basic, Fabr.Metal 1.7 3.1 -3.0 -1.5 0.0 4.2 3.0 -2.8 -1.6 0.7
Non-Metal Mineral nec 1.0 1.5 -0.7 0.9 0.7 2.1 2.0 1.1 1.8 1.8
Rubber and Plastics 1.9 2.0 0.2 -0.3 0.9 2.5 2.0 0.2 1.4 1.5
hitech
Chemicals 1.8 1.8 0.7 -0.3 1.0 2.3 3.3 0.3 0.5 1.6
Machinery nec 0.1 2.4 -0.6 0.2 0.5 3.3 1.4 -2.3 1.9 1.0
Optical Equipm. 1.6 2.9 -0.5 0.0 1.0 4.4 1.9 -0.9 7.3 3.1
vehicles
Transport Equipm. 1.1 1.0 -2.0 -0.3 -0.1 2.2 2.1 -2.7 3.1 1.2
Source Own computations based on WIOD
the quantity of labour necessary for the production of one single unit of output, whose
reciprocal gives the corresponding labour productivity, the dynamics of which we are
interested in investigating in order to uncover the characteristics global production
chains ending up in each of the two countries under consideration.
It is immediately apparent from direct inspection of Table 7 that the differences
between Italy’s and Germany’s performance in terms of labour productivity are quite
different from those emerging when considering national labour productivity only.
On average, i.e. over the whole period from 1995 to 2007, there are three sectors
characterised by Germany’s labour productivity growing more than Italy’s in national
terms, and less when the whole international labour content is taken into account:
Leather, Textiles and Wood. To some extent, the Food sector displays a similar pattern,
with Italian productivity growing faster in both cases, but in a much more marked way
in international terms. In all other sectors, productivity is growing faster in Germany
looking at both national and international labour, though the difference being much
smaller in the latter case than in the former. This divergence is particularly huge
in two hi-tech sectors: Machinery nec—where national productivity growth was on
average 1.4% each year in Italy versus 3.5% in Germany in national terms; +0.6%
in Italy versus 1.1% in Germany in international terms—and Optical Equipment—
+2.0% in Italy versus 7.4% in Germany for the case of national labour, 1.1% in Italy
versus 3.4% in Germany for international labour.
A similar pattern in the comparison of the two kinds of labour productivity also
characterised the four sub-periods considered; however, it can be noted that the huger
divergence in the performance gap between Italy and Germany—in terms of national
labour productivity on the one side and of international labour productivity on the
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Table 8: Evolution of the proportion of domestic to total international vertically inte-
grated labour, Italy and Germany (1995-2007). Yearly averages
Italy Germany
95-97 98-00 01-03 04-06 2007 Diff 95-97 98-00 01-03 04-06 2007 Diff
(1) (1)
lowtech
Food 65.6 64.5 68.3 64.8 65.5 0.6 59.4 55.6 58.8 56.4 55.2 -6.3
Leather 65.4 65.2 60.4 59.5 58.3 -4.6 48.0 47.2 44.5 29.6 28.2 -19.2
Manufacturing nec 69.0 65.3 65.6 62.5 61.7 -5.9 61.6 57.0 56.2 49.9 49.7 -10.7
Paper, Printing 70.5 69.0 69.3 68.5 67.8 0.1 70.3 66.1 64.9 62.5 61.2 -8.3
Textiles 61.3 58.4 55.1 51.3 51.7 -7.7 43.8 39.6 38.5 28.7 27.1 -16.5
Wood 70.8 66.4 67.9 64.3 64.5 -5.7 61.1 54.5 55.6 51.9 50.6 -9.7
medtech
Basic, Fabr.Metal 68.8 66.7 66.6 60.4 57.2 -8.8 57.2 55.6 55.0 47.2 43.0 -12.6
Non-Metal Mineral nec 72.5 69.4 68.4 67.2 67.7 -3.2 68.3 65.0 65.4 61.9 61.0 -6.5
Rubber and Plastics 63.5 61.8 61.7 58.8 58.0 -4.2 59.9 56.5 56.8 51.6 49.8 -9.7
hitech
Chemicals 56.6 53.7 54.0 51.8 50.6 -5.5 54.4 49.2 49.7 46.1 43.7 -10.5
Machinery nec 69.6 67.5 67.0 63.8 61.5 -5.9 61.1 57.9 56.5 50.2 47.0 -13.0
Optical Equipm. 67.9 65.9 65.6 61.3 59.8 -6.2 59.6 55.2 50.9 42.1 39.0 -19.6
vehicles
Transport Equipm. 67.1 63.1 60.1 56.9 54.3 -11.1 50.8 47.2 46.3 40.2 38.1 -12.6
Legend (1) Absolute change in p.p.
Source Own computations based on WIOD
other—was registered in the sub-periods 2001-2004 and 2004-2007—i.e. after the
introduction of the common currency and the implementation of the Hartz reforms.
In other words, in these two sub-periods the relative importance of off-shoring in
determining productivity increases within the borders was particularly strong in Ger-
many.
The conclusion which can be drawn by the previous analysis is that over the whole
period considered here, both Germany and Italy were interested by a progressive
change in their productive structures, with the most labour intensive stages being off-
shored. However, this process was faster, and more marked, in Germany than in Italy,
and further accelerated with the introduction of the common currency and with the
liberalisation of German labour market.
A further piece of evidence which can reinforce these conclusions is provided by
Table 8, showing the ratio of own to total international vertically integrated labour for
manufacturing.
The main feature emerging from inspection of Table 8 is that the domestic com-
ponent of German international vertically integrated labour coefficients is on average
lower than the Italian one. Differences were specially huge in two low-tech sectors
(Leather and Textiles, the average difference being, in the period 2004-2007, 30.0 and
23.1 p.p., respectively) in two hi-tech sectors (Machinery nec, 13.8 p.p., and Optical
Equipment, 19.6 p.p.) and in the Transport Equipment sector (16.6 p.p.).
Moreover, data reveal that in both countries this proportion has been decreasing,
during the period considered, in almost all sectors, though at a much sharper pace in
Germany with respect to Italy. For the case of Italy, the highest decrease in domestic
labour proportion was registered in the Transport Equipment sector (-11.1 p.p. from
1995 to 2007), followed by Basic and Fabricated Metals (-8.8 p.p.). In Germany, the
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decline interested almost all manufacturing sectors in the same way, but was particu-
larly strong in Optical Equipment (-19.6 p.p.) and Leather (-19.2 p.p.).
When disaggregating the dynamics into sub-periods, it is possible to see that in
1998-2000 and in both countries a decrease in the proportion of domestic to total
labour with respect to 1995-1997 took place which slowed down in 2001-2003, and
again accelerated from 2004 and 2007. In the latter sub-period, i.e. the one imme-
diately after the Hartz reforms, Germany was characterised by a particularly strong
reduction of its domestic labour component in all its manufacturing sectors, and es-
pecially in the Leather and Textiles sectors—but also in the Machinery nec, Optical
Equipment and Transport Equipment ones.
As an overall result, we can say that in 2007 all manufacturing sectors in Italy,
though having underwent a process of off-shoring of production processes, were char-
acterised by a domestic component of total labour greater than 50%. On the contrary,
in Germany this was the case of four sectors only (Food, Paper and Printing, Wood
and Non-Metal Mineral nec. In all other sectors, the domestic component was in 2007
well below 50%, with Optical Equipment and Transport Equipment being even below
40%.
4 Standard indicators of off-shoring
Before concluding, it is worth discussing the results of computing three standard
indicators of off-shoring and internationalisation of manufacturing,3 computed at the
activity rather than aggregated, economy-wide level: (i) the ratio of imported to total
(ITT ) inputs, (ii) the import content of domestic production (ICP ), and (iii) the
import content of exports (ICE). Results are shown in Tables 10-11.4
The ITT (see Feenstra and G.H., 1996, 1999) gives the ratio of imported to total
direct requirements for gross output. It can be seen from Table 10 that Italy’s and
Germany’s ITT show a very different structure and dynamics: for Italy, the average
proportion went from 20.5% in the sub-period 1995-1997 to 25.1% in 2007 (+3.8
p.p. from 1995 to 2007); in Germany, from 34.3% to 48.4% (+15.1 p.p. from 1995 to
2007), with a constantly increasing trend.
While in the first sub-period the index was below 25% in Italy for almost all
activities—with the exception of Chemicals (43.7%), Optical Equipm. (33.7%) and
Transport Equipment (26.7%)—in Germany the ratio of imported to total inputs was
much higher for almost all activities. This generalised divergence became huger in
the following sub-periods; however, while on average variations of the ITT in Italy
were almost constant in each sub-period with respect to the previous one—with the
notable exception of Transport Equipment, where the proportion of imported to total
inputs increased much more than average, especially in the period 2001-2003, with
an overall increase of 20.6 p.p. from 1995 to 2007—in Germany the increase was
quite fast in 1998-2000 with respect to 1995-1997 (+3.4 p.p. on average), decelerated
in 2001-2003 (+1.9 p.p. with respect to 1998-2000), underwent a strong increase in
3 See e.g. Breda and Cappariello (2012) for a review.
4 For analytical details on how these indicators have been computed, see Appendix A.
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Table 9: ITT , Italy and Germany (1995-2008), yearly averages
Italy Germany
95-97 98-00 01-03 04-06 2007 95-07 95-97 98-00 01-03 04-06 2007 95-07
(1) (1)
lowtech
Food 9.2 8.0 8.9 8.2 8.8 -0.9 10.0 12.2 14.1 15.7 19.3 9.8
Leather 15.7 14.6 15.9 14.7 16.9 0.4 58.9 60.5 63.3 90.4 94.1 34.7
Manufacturing nec 12.4 12.3 12.0 11.9 12.6 -0.3 37.2 39.9 43.3 46.2 41.4 4.2
Paper, Printing 19.1 18.9 18.2 18.2 18.8 -2.6 22.7 26.4 31.2 34.3 36.8 13.6
Textiles 18.8 19.3 19.6 19.5 20.3 1.7 73.0 68.1 66.1 85.3 87.6 16.6
Wood 17.9 18.6 19.0 22.1 23.3 4.5 22.6 26.3 27.3 28.2 29.4 8.2
medtech
Basic, Fabr.Metal 22.4 23.6 23.6 27.9 32.6 8.6 31.1 33.9 37.1 43.6 47.8 17.6
Non-Metal Mineral nec 9.1 8.9 8.5 8.8 9.5 -0.2 16.1 19.3 22.2 24.5 26.8 11.5
Rubber and Plastics 16.4 17.2 18.3 21.6 24.2 7.3 24.1 29.1 32.8 37.4 41.4 18.5
hitech
Chemicals 43.7 44.8 47.1 50.1 51.5 6.9 52.9 65.9 60.7 69.5 75.6 25.5
Machinery nec 21.6 21.8 23.6 23.3 26.9 5.7 22.2 28.5 31.2 32.9 35.1 14.7
Optical Equipm. 33.7 34.3 31.8 33.8 33.0 -2.9 39.0 43.0 49.2 54.6 54.1 16.0
vehicles
Transport Equipm. 26.7 33.0 42.5 47.4 48.3 20.6 36.0 36.9 36.1 40.1 40.2 6.0
Average
20.5 21.2 22.2 23.6 25.1 3.8 34.3 37.7 39.6 46.4 48.4 15.1
Legend (1) Absolute change in p.p.
Source Own computations based on WIOD
2004-2006 (+6.8 p.p.) with an increase of 2.1 p.p. in 2007 only with respect to the
average prevailing in 2004-2006.
The ICP (see Egger and Egger, 2003) measures, for each commodity produced,
the value of total imports as a proportion of its domestic gross production. In this
case, in the sub-period 1995-1997 the differences between Italy and Germany are less
wide than for ITT , though Germany being characterised by a higher level of ICP
than Italy in all sectors. The gap, however, became wider in the following periods.
Over the whole period going from 1995 to 2007, the ICP increased by 2.7 p.p. in
Italy, and by 7.5 p.p. in Germany, with some activities displaying an above-average
increase: Transport Equipment (+12.1 p.p.), Basic and Fabricated Metal (+6.5 p.p.)
and Chemicals (+6.5 p.p.) in Italy; Basic and Fabricated Metal (+16.1 p.p.), Rubber
and Plastics (+12.0 p.p.) and Chemicals (+11.6 p.p.) in Germany.
Also in this case, looking at the disaggregation by sub-periods reveals a quite
stable and moderate increase in Italy (on average, between 0.5 and 1.3 p.p. in each
sub-period with respect to the previous one). The case of Germany, on the contrary
and in line with the dynamics of ITT , shows a stronger increase in the two sub-
periods 1998-2000 (+2.1 p.p. on average with respect to 1995-1997) and 2004-2006
(+2.7 p.p. on average with respect to 2001-2003).
Finally, the ICE (Hummels and Yi, 2001; Dietzenbacher, 2010) provides a mea-
sure of total imports embodied in total exports. More precisely, it expresses, for each
industry, the value of gross output directly and indirectly required for the delivery
of the corresponding total exports as a proportion of the value at current prices of
exports themselves. With respect to ITT and ICP—which are computed in terms
of gross output and hence only quantify direct requirements—this latter indicator is
built with reference to exports, which are an item of final demand, and hence imply
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Table 10: ICP , Italy and Germany (1995-2008), yearly averages
Italy Germany
95-97 98-00 01-03 04-06 2007 95-07 95-97 98-00 01-03 04-06 2007 95-07
(1) (1)
lowtech
Food 3.7 3.3 3.6 3.4 3.6 -0.3 2.9 3.3 3.6 4.2 5.2 2.5
Leather 5.5 5.3 6.1 5.3 6.2 0.6 16.0 17.4 17.5 25.9 28.2 12.3
Manufacturing nec 3.0 3.2 3.4 3.9 4.1 1.0 8.5 9.6 11.4 13.9 14.3 6.2
Paper, Printing 13.6 13.8 13.5 13.6 14.1 -1.7 14.5 16.6 19.2 19.8 21.3 6.1
Textiles 7.0 7.2 7.2 7.1 7.4 0.2 21.9 21.2 19.9 25.1 25.3 4.0
Wood 15.8 16.4 16.6 19.8 21.4 4.5 20.4 22.5 20.8 21.2 22.3 3.1
medtech
Basic, Fabr.Metal 19.9 20.7 20.5 24.1 28.2 6.5 24.0 26.5 27.7 33.8 39.6 16.1
Non-Metal Mineral nec 6.5 6.4 6.4 6.9 7.5 0.6 13.3 15.5 17.0 17.7 18.8 6.0
Rubber and Plastics 11.8 12.5 13.0 14.8 16.5 4.3 17.0 20.4 21.9 24.8 28.1 12.0
hitech
Chemicals 33.5 33.9 35.1 38.8 41.3 6.5 25.1 32.1 29.9 33.2 36.1 11.6
Machinery nec 5.6 6.3 7.0 6.9 7.8 2.1 7.1 8.8 9.6 10.2 11.4 4.8
Optical Equipm. 19.5 20.4 19.0 20.6 19.3 -1.8 21.4 23.9 26.4 28.6 28.3 7.3
vehicles
Transport Equipm. 9.4 12.4 18.4 21.2 21.9 12.1 9.3 11.0 11.7 13.2 13.2 5.1
Average
11.9 12.4 13.1 14.3 15.3 2.7 15.5 17.6 18.2 20.9 22.5 7.5
Legend (1) Absolute change in p.p.
Source Own computations based on WIOD
considering circularity, since both direct and indirect requirements, both imported
and domestically produced, are considered.
In this case, table 11 shows that, in the sub-period 1995-1997, the ICE was
higher in Italy and in Germany for all activities with the exception of the low-tech
ones. However, during the whole period from 1995 to 2007, the situation reversed,
and in 2007 the same indicator was higher in Germany than in Italy with the excep-
tion of few activities—Wood, 66.0% in Italy versus 31.0% in Germany; Chemicals,
42.5% versus 29.4%; Paper and Printing, 33.8% versus 27.5%; Transport Equip-
ment, 16.6% versus 14.5%.
The time profile of the changes in ICE is in this case similar in both countries,
with an acceleration in the sub-period 2004-2006. However, differences between Italy
and Germany are smoother in the case of this third indicator, confirming that the gap
between the two countries appears as being smaller when the whole circular flow of
direct and indirect requirements is taken into account.
5 Conclusions
The analysis carried out in the previous sections shows that labour productivity, when
measured at the sectoral level taking into account the fragment of production chains
taking place within the borders, grew in Germany more than in Italy in almost all
manufacturing sectors, over the whole period under consideration and in particular
after the introduction of the so called Hartz reforms.
However, further investigation of the determinants of such a higher increase in
labour productivity revealed that, in Germany more than in Italy, sectors displaying
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Table 11: ICE, Italy and Germany (1995-2008), yearly averages
Italy Germany
95-97 98-00 01-03 04-06 2007 95-07 95-97 98-00 01-03 04-06 2007 95-07
(1) (1)
lowtech
Food 5.7 4.9 5.1 4.5 4.8 -1.3 3.4 3.7 3.8 4.3 5.2 2.0
Leather 6.3 6.0 7.1 6.0 7.2 0.8 14.1 14.8 14.1 18.6 21.7 7.6
Manufacturing nec 2.9 3.1 3.4 4.5 4.9 1.8 12.8 14.5 16.1 19.2 18.5 6.1
Paper, Printing 31.7 32.7 32.3 32.0 33.8 -3.0 22.1 24.6 26.7 25.5 27.5 4.8
Textiles 9.1 9.3 9.2 8.9 9.2 -0.4 18.9 18.1 16.9 20.1 20.3 1.5
Wood 53.3 55.2 52.7 61.1 66.0 8.0 38.5 34.3 28.9 29.0 31.0 -8.9
medtech
Basic, Fabr.Metal 44.1 45.4 43.9 44.5 50.3 2.1 38.3 42.8 43.5 50.1 57.7 19.2
Non-Metal Mineral nec 5.4 5.7 6.6 7.4 8.3 2.6 15.5 17.5 18.6 18.8 20.8 5.5
Rubber and Plastics 16.6 17.9 17.9 18.5 20.2 3.2 19.1 22.7 24.0 26.7 29.5 11.2
hitech
Chemicals 42.5 39.9 36.9 39.8 42.5 -2.4 20.5 26.2 25.7 26.8 29.4 9.2
Machinery nec 4.5 5.3 5.8 5.8 6.7 2.0 6.9 8.7 9.8 10.4 12.1 5.6
Optical Equipm. 20.8 21.1 19.4 20.6 20.2 -2.2 18.4 20.8 23.0 25.6 26.1 7.8
vehicles
Transport Equipm. 7.4 9.6 14.1 15.9 16.6 9.0 9.7 11.8 12.5 14.0 14.5 6.2
Average
19.2 19.7 19.6 20.7 22.4 1.6 18.3 20.0 20.3 22.2 24.2 6.0
Legend (1) Absolute change in p.p.
Source Own computations based on WIOD
faster productivity increases were most of the times showing a sharp decrease in
employment. This kind of dynamics might be the consequence of a process of off-
shoring of the most labour intensive stages of the production chains, via the import
of intermediates which are then assembled domestically.
In fact, looking at labour productivity growth from the perspective of interna-
tional production chains, i.e. taking into account labour employed not only within the
borders, but also outside for the production of components, reveals a much smoother
difference between the two countries. Hence, German out-performance with respect
to Italy is conspicuously due to a different organisation of international division of
labour rather than two a process of technological progress.
This conclusion is further confirmed by looking at the evolution through time of
the the domestic component of international vertical integrated labour to the total,
which were higher in Germany over the whole period, with an increasing gap whose
amplitude widened the most during the 2004-2006 period, i.e. after the introduction
of the Hartz reforms. In the same way, Germany show, with respect to Italy, a higher
proportion of imported to total intermediate inputs (ITT ) and a higher import con-
tent of production (ICP ), the gap between the level of the two series of indicators
widening over the whole period and particularly after the Hartz reforms. The same
can be said with respect to the evolution through time of the import content of ex-
ports (ICE), though this indicator was on average higher in Italy in 1995-1997, in
Germany in 2007.
Even though the present analysis is not meant to assess the presence or direc-
tion of a specific causal relation, we can conclude that the introduction of the Hartz
reforms in Germany coincided with the acceleration of a process of outsourcing of
production stages which further reduced the—already relatively low—contribution of
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domestic labour to the overall (international) production chains for final commodities.
This led to an increase in national labour productivity much faster than the overall
one, indicating that off-shoring mainly concerned labour-intensive, low-value-added
stages of the production processes.
We are now in a position to answer the question asked in the Introduction: is it
desirable for Italy to mimic the ‘German model’, in an attempt to boost exports and
hence growth? In the opinion who is writing, the answer is no, for a series of reasons.
The first, and most general, concerns the sustainability of such a model. A group
of countries systematically off-shoring labour-intensive, low-value-added production
stages implies the presence of another group of countries actually carrying them out.
If such a dynamics might be initially advantageous for the latter if they are at a lower
stage of development, with the passing of time it implies the consolidation of a centre-
periphery relation. Of course, this is not a model which can be implemented on a
global basis. The same holds for export-led growth, which is a model of development
which, in order to be implemented, requires trade partners to incur into trade deficits.
The realisation of this kind of development strategy has already created the disequi-
libria which, among the other things, fueled the European crisis. Trying to deepen
such disequilibria is clearly not a way out.
Secondly, in the last decade Germany, in order to obtain its substantive trade sur-
pluses, implemented a model of labour flexibilisation and wage moderation. In fact, it
is the reduction of production costs—an important part of which is given by wages—
more than labour productivity increase alone what boosts countries’ competitiveness.
Outsourcing labour-intensive and low-value-added production stages implies a reduc-
tion in employment which particularly affects the less specialised, and generally less
paid, workers. In Italy, where unemployment is already very high, especially among
the youngest segment of population, this strategy would unlikely trigger recovery,
which would now require improving domestic demand.
A Methodology
In what follows, bold lower case letters indicate vectors, bold upper case matrices. A vector with a hat
indicates a diagonal matrix with the elements of the vector on the main diagonal. Unless explicitly trans-
posed, all vectors are to be intended as column vectors. The symbol e denotes a vector of ones, or sum
vector.
The main data source used for the present the empirical exercise is the World Input-Output Database
(WIOD) (Timmer, 2012),5 which provides a times-series of square6 industry × industry Input-Output
tables at basic current (and past-year) prices for the period 1995-2009.7 The WIOD setting consists in 40
5 The WIOD Project has been funded by the EC as part of the 7th. Framework Programme, and it
has been developed and deployed by a Consortium of European institutions from the Netherlands, Spain,
Austria, Germany, Belgium, France and Greece. See http://www.wiod.org/ for details. The database can
be accessed for free.
6 The fixed product sales structure assumption has been used in the WIOD Project to obtain a square
Input-Output system from a set of International Supply and Use Tables. See Timmer (2012) for details.
7 The latest release also includes tables for 2010 and 2011. However, it does not include the socio-
economic accounts and the tables at past-year prices, which are necessary for computing labour produc-
tivity. The table for 2009 from the previous release has not been used here because it is based on an update
of the 2008 one. While the procedure is in general accurate, given the peculiarities of the post-crisis years
using such a table could have led to misleading results.
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regions,8 with 35 industries each, obtaining 40 × 35 = 1400 geo-industries, with an additional residual
region for the Rest of the World (RoW ).9
The multi-regional Input-Output framework can be written as Xe+ f , i.e.:
q1
...
qr
...
qs

=

X11 · · · X1r · · · X1s
...
. . .
...
. . .
...
Xr1 · · · Xrr · · · Xrs
...
. . .
...
. . .
...
Xs1 · · · Xsr · · · Xrs


e
...
e
...
e

+

f11 · · · f1r · · · f1s
...
. . .
...
. . .
...
fr1 · · · frr · · · frs
...
. . .
...
. . .
...
fs1 · · · fsr · · · fss


1
...
1
...
1

where s is the number of countries, qr is the vector of country r’s gross output, Xrr country r’s matrix
of inter-industry transactions, Xr1 the matrix of country r’s intermediate exports to country 1, X1r the
matrix of country r’s intermediate imports from country 1, fr1 the vector of country r’s final exports to
country 1, and f1r the vector of country r’s final imports from country 1.
Hence, from country r’s perspective, the matrix of intermediate imports, total exports, total imports,
final demand and gross output can be computed as, respectively:
Xrm =
∑
j 6=r
Xjr
xr =
∑
j 6=r
Xrje+
∑
j 6=r
frj
mr = Xrme+
∑
j 6=r
f jr
dr = xr + frr
qr = Xrre+ dr
Moreover, the matrices of domestic and imported input-output coefficients are given by, respectively:
Arr = Xrr(q̂r)−1
Arj = Xrj(q̂j)−1
Ajr = Xjr(q̂r)−1
Arm =
∑
j 6=r
Ajr
Ar = Arr +Arm
With this notation, the expressions for the standard indicators of outsourcing in section 4 can be
written as:
ITTr = (Ârqr)
−1Armq
r
ICPr = (q̂
r)−1Armq
r
ICEr = (x̂
r)−1Arm(I−Arr)−1xr
The two basic measures used in Section are national and international vertically integrated labour, and
the corresponding labour productivity changes.
Denoting by aTn = [a
rT
n ] (r = 1, . . . , s) the vector of direct labour coefficients, the vector of
vertically integrated labour coefficients for each country r is given by:
vrT = [vri ] = e
T ârn(I−Arr)−1 = eTVr
8 The 40 regions included are: each of the EU27 countries, US, Canada, Mexico, Brazil, China, India,
Japan, South Korea, Australia, Taiwan, Turkey, Indonesia and Russia.
9 The Multi-regional Input-Output accounting framework provided by this database conforms to the
methodology discussed in Garbellini et al (2014).
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Each column of matrixVr represents the corresponding expanded vertically integrated labour coefficient,
disaggregated by industry of origin.
In the same way, the vector of international vertically integrated labour coefficients is given by:
vT = [vi,r] = eT ân(I−A)−1 = eTV
where
A = Xq̂−1
and each column of matrix V is the corresponding expanded vertically integrated labour coefficient, dis-
aggregated by industry and country of origin.
Though the analytical expressions for the national and international vertically integrated labour coef-
ficients is formally analogous, the meaning of the two sets of indicators is different. While vri (vertically
integrated labour for subsystem i in country r) is the quantity of country i’s labour directly and indirectly
necessary to produce one unit of commodity i as final demand—including intermediate exports—vi,r
(vertically integrated labour for subsystem {i, r}) is the quantity of labour directly and indirectly needed,
independently of the country of origin, for country i to deliver one unit of commodity i as a final consump-
tion and investment commodity only. In other words, while in the first case production chains are vertically
integrated throughout industries but within national borders, in the second case subsystems are vertically
integrated both throughout industries and national borders.
Finally, labour productivity changes are computed as:
%ri,t =
%ri,t − %ri,t−1
%ri,t−1
%i,rt =
%i,rt − %i,rt−1
%i,rt−1
It can be shown10 that when labour coefficients are computed using tables at constant prices, changes
in labour productivity does not depend on relative prices.
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10 See Garbellini and Wirkierman (2014) for a formal proof.
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Table 12: Classification of activities by technological group
Technological group Code Short description Description
agro AtB Agriculture Agriculture, Hunting, Forestry and Fishing
const F Construction Construction
hitech 24 Chemicals Chemicals and Chemical Products
29 Machinery nec Machinery, Nec
30t33 Optical Equipm. Electrical and Optical Equipment
lowtech 19 Leather Leather, Leather and Footwear
20 Wood Wood and Products of Wood and Cork
15t16 Food Food, Beverages and Tobacco
17t18 Textiles Textiles and Textile Products
21t22 Paper, Printing Pulp, Paper, Paper , Printing and Publishing
36t37 Manufacturing nec Manufacturing, Nec; Recycling
medtech 25 Rubber and Plastics Rubber and Plastics
26 Non-Metal Mineral nec Other Non-Metallic Mineral
27t28 Basic, Fabr.Metal Basic Metals and Fabricated Metal
minengy 23 Coke, Ref.Petr Coke, Refined Petroleum and Nuclear Fuel
C Mining Mining and Quarrying
E Electricity, Gas, Water Electricity, Gas and Water Supply
tertiary 50 Trade: Vehicles Sale, Maintenance and Repair of Motor Vehicles and
Motorcycles; Retail Sale of Fuel
51 Wholesale Trade Wholesale Trade and Commission Trade, Except of
Motor Vehicles and Motorcycles
52 Retail Trade Retail Trade, Except of Motor Vehicles and Motorcy-
cles; Repair of Household Goods
60 Inland Transport Inland Transport
61 Water Transport Water Transport
62 Air Transport Air Transport
63 Auxiliary Transp. Act. Other Supporting and Auxiliary Transport Activities;
Activities of Travel Agencies
64 Post and Telecomm. Post and Telecommunications
70 Real Estate Real Estate Activities
71t74 Renting of M&Eq Renting of M&Eq and Other Business Activities
H Hotels, Restaurants Hotels and Restaurants
J Financial Intermediation Financial Intermediation
L PA and Defence Public Admin and Defence; Compulsory Social Secu-
rity
M Education Education
N Health Health and Social Work
O Social Services Other Community, Social and Personal Services
P Private HH Private Households with Employed Persons
vehicles 34t35 Transport Equipm. Transport Equipment
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